Sampling the membrane: function of rhomboid-family proteins.
Rhomboids constitute a conserved protein superfamily that specifically binds membrane proteins and directs them into various different cellular pathways ranging from regulated secretion to endoplasmic reticulum (ER)-associated degradation (ERAD). Rhomboid proteases are known to release protein domains from membranes by a cut in their membrane anchor, whereas an emerging new class of rhomboid-family proteins lacks key catalytic residues and is not proteolytically active. Recent work has shown that these rhomboid pseudoproteases, including iRhoms and derlins, bind membrane proteins to regulate their fate, but the underlying molecular mechanism is not known. This review summarizes recent advances in the molecular understanding of rhomboid-family proteins and discusses common principles in how they recognize and bind proteins in the plane of the membrane.